Cloning and nucleotide sequence determination of the isopenicillin N synthetase gene from Streptomyces clavuligerus.
The isopenicillin N synthetase (IPNS) gene from Streptomyces clavuligerus was isolated from an Escherichia coli plasmid library of S. clavuligerus genomic DNA fragments using a 44-mer mixed oligodeoxynucleotide probe. The nucleotide sequence of a 3-kb region of the cloned fragment from the plasmid, pBL1, was determined and analysis of the sequence showed an open reading frame that could encode a protein of 329 amino acids with an Mr of 36,917. When the S. clavuligerus DNA from pBL1 was introduced into an IPNS-deficient mutant of S. clavuligerus on the Streptomyces vector pIJ941, the recombinant plasmid was able to complement the mutation and restore IPNS activity. The protein coding region of the S. clavuligerus IPNS gene shows about 63% and 62% similarity to the Cephalosporium acremonium and Penicillium chrysogenum IPNS nucleotide sequences, respectively, and the predicted amino acid sequence of the encoded protein showed about 56% similarity to both fungal sequences.